Cotranscription of the wild-type chloroplast atpE gene encoding the CF1/CF0 epsilon subunit with the 3' half of the rps7 gene in Chlamydomonas reinhardtii and characterization of frameshift mutations in atpE.
We have characterized two independently isolated point mutants in Chlamydomonas reinhardtii, ac-u-a-1-15 and FUD 17, mapping to the chloroplast ac-u-a locus which corresponds to the atpE gene. Both mutants have a single A:T base pair deletion in a sequence of 6 A:T base pairs at nucleotide positions 102 to 107. This causes a frameshift, altering the coding sequence for the next 8 amino acids and creating a termination codon at amino acid position 44, 98 amino acids from the C-terminus of the protein. Assembly of the ATP synthase is impaired in the mutants; less than 5% of the wild-type level of alpha and beta subunits and no gamma or epsilon subunits are associated with thylakoid membranes of the mutants. The genes encoding the beta and epsilon subunits of the chloroplast ATP synthase from C. reinhardtii are not cotranscribed, in contrast to all other photosynthetic organisms examined to date. Four transcripts, of approximately 1.7, 2.9, 3.3 and 7.0 x 10(3) nucleotides (nt), are found for the atpE gene. S1 nuclease mapping of the 1.7 x 10(3) nt transcript shows that the atpE gene message is preceded by a leader of about 1250 nt. DNA sequence analysis of this region revealed a 159 bp open reading frame corresponding to the 3' half of the rps7 gene, encoding the S7 protein of the small subunit of the chloroplast ribosome. Only the 5' portion of this gene is located in the opposite unique sequence region of the C. reinhardtii chloroplast genome where the rps7 gene was previously mapped by heterologous hybridization.